The synthesis of the guanidine MesN{C(NCy 2 )}N(H)Mes (LH; Mes = 2,4,6-Me 3 C 6 H 2 , Cy = cyclohexyl), and its use as a proligand for the synthesis of alkaline earth metal complexes are 
eq. HgPh 2 , THF, room temperature, overnight, -PhH, -0.5 eq. Hg. synthesized via the redox transmetallation/ligand exchange reaction between LH, the finely divided metal and HgPh 2 in THF solution, which has been reported for complexes featuring amidinate and pyrazolates, for example. 21 Although this is the first time that this methodology has been applied to the synthesis of alkaline earth-guanidinate complexes, the reactions were very clean, and yielded the products in moderate to good yields. Satisfactory microanalyses could not be obtained for compounds 4-6: this is a recognized problem within the literature for alkaline earth metal complexes, 22 and the proposed formulations have been confirmed by NMR spectroscopy and mass spectrometry (in the case of 5 and 6 it was possible to obtain high resolution mass spectra). The NMR spectra of 4 and 5 indicate the presence of one ligand environment in solution, along with two molecules of THF. The NMR spectra for 6 indicate the presence of one ligand environment in solution, and confirm the absence of coordinated solvent.
In the 1 H NMR spectrum of 6 the resonance for the ortho-methyl substituents of the mesityl groups is broadened and significantly shifted in comparison to that for the other bis (guanidinate) complexes; the resonance of δ H 2.16 ppm in 6 is upfield compared to values of δ H 2.36-2.48 ppm for 2-5, which is conceivably due to an interaction with these aryl rings in solution, similar to that observed in the solid state (vide infra).
Crystallographic Characterization
Crystals of LH of suitable quality for X-ray diffraction studies were grown by the slow cooling of a saturated hexane solution to -30 °C. In the solid state, LH exists exclusively in the Z anti configuration, and there is a significant difference of ca. 0.107 Å in the lengths of the C-N 8 (X = halide) core are as yet unreported; 1a is the first crystallographically-characterized cubane structure to consist of a tetramer of four LAeX (L = ligand, X = halide) units. 24 The solid state characterization of a tetrameric complex in 1a is in contrast to that observed for [DippN{CN( i Pr) 2 }NDippMg(µ-I)] 2 , presumably due to the greater steric demands of the Dippsubstituted guanidinate ligand. 7 There remains significant interest in the aggregation characteristics of Grignards and related complexes 25 15, 29, 33, 34 The steric strain from the additionally coordinated THF in the five- In these structures, the metal center is bound by two chelating guanidinate ligands, supplemented by the additional coordination of two mutually cis-oriented molecules of THF. There is no dimerization in the solid state structures of 4 and 5 as has been observed in the solid state for the
. 11 The structure of 5 is shown in Figure 5 , and relevant bond lengths and angles for 4 and 5 can be found in Table 1 .
Figure 5: Molecular structure of one of the crystallographically independent molecules of 5 with displacement ellipsoids set at 50% probability level. Hydrogen atoms are omitted for clarity.
Complex 4 is isostructural with 5 in the solid state. 54.71 (7), 55.01 (8), 55.00 (8), 55.09 (7) 52.20 (5) (8), 85.77 (7) 86.93 (6) Single crystals of [BaL 2 ] (6) suitable for X-ray diffraction study were grown by slow cooling of a hot hexane solution to room temperature. This complex crystallizes with half a molecule of iso-hexane in the unit cell, and the structure of 6•0.5C 6 H 14 is shown in Figure 6 , along with relevant bond lengths and angles. In this homoleptic complex, the barium center is coordinated by two guanidinate ligands through one amide linkage, with the coordination sphere completed by long-range C•••Ba interactions between the central metal and the nitrogen-bound mesityl substituents. Complex 6 is, to the best of our knowledge, the first example of a homoleptic, monomeric barium complex of the NCN ligand family. The lack of solvent coordination in 6 is remarkable; evidently these arene rings compete with the THF for coordination of Ba 2+ , thereby facilitating the isolation of a homoleptic, monomeric derivative.
Other examples of barium amidinate or guanidinate complexes feature either coordination of additional ancillary ligands 35e,37 or dimerization through the formation of bridging amides. 11 No evidence of dimerization for 6 is seen in solution via NMR spectroscopy: it is precluded by the encapsulation of the barium center by the guanidinate ligands. No evidence for the formation of oligomers is seen in solution or solid state measurements on 2-6. The steric demands of L -are sufficient to stabilize a four-coordinate homoleptic species (2) 47 No solvent coordination is seen, despite the reaction being performed in THF, which differs significantly from the lighter congeners -magnesium, calcium and strontium.
Remarkably, four-coordinate 2 adopts a square planar geometry around the metal center, which occurs in order to minimize the steric repulsion between the mesityl substituents, with the The dihedral angle between the NCN planes in 6 (88.5°) represents a near-orthogonal arrangement, presumably in order to minimize steric repulsion and to maximize the barium-arene interactions.
As shown by the similarities in the magnesium-bound N-C bond distances, there is significant delocalization across the guanidinate ligands in the bidentate complexes 2 and 3.
There are slight differences between the shorter and longer metal-bound N-C distances within the crystal structures of 4 and 5 (Table 1) 
Conclusions
The 
Experimental Section Experimental Section
All manipulations were performed under an argon or dinitrogen atmosphere using standard Schlenk line or glove box techniques. Hexane was dried by passing through a column of activated 4 Å molecular sieves. Diethyl ether, THF, DME and toluene were pre-dried over Na wire and freshly distilled over Na/K alloy (diethyl ether), sodium benzophenone ketyl (THF and DME) or potassium (toluene) under nitrogen. All solvents were degassed and stored over a potassium mirror (hexane, diethyl ether and toluene) or activated 3 Å molecular sieves (THF and DME) prior to use. Benzene-d 6 (Goss) was dried over potassium and THF-d 8 (Goss) was dried over 48 All other reagents were obtained from commercial sources and used without further purification. Yields refer to purified products and are not optimized.
Syntheses
Caution! Diphenylmercury and mercury metal are toxic requiring well-ventilated or fullycontained handling methods. Residues should be consigned to heavy metal waste or the Hg metal recycled.
Synthesis of [MesN{C(NCy 2 )}N(H)Mes] (LH).
n BuLi (5.81 mL of a 1.6 M solution in hexanes, 9.3 mmol), was added dropwise to a stirred solution of dicyclohexylamine (1.72 g, 1.89 mL, 9.5 mmol) in THF (20 mL). After 2 hours of stirring, a solution of MesN=C=NMes (2.51 g, 9.0 mmol) in THF (20 mL) was added dropwise, and the reaction mixture was heated to reflux for 2 hours, then cooled to room temperature and stirred overnight. The solvent was removed in vacuo, and the residue was treated with diethyl ether (80 mL) and water (80 mL). The organic phase was separated and the aqueous phase was extracted with dichloromethane (3 × 20 mL). The combined organic fractions were dried over magnesium sulfate, filtered, and the solvent removed in vacuo. H 9.42, N 8.92; found C 79.00, H 9.54, N 8.87 .
Synthesis of [MgL 2 (THF)] (3).
A solution of di-n-butylmagnesium (0.07 g, 0.5 mmol) in THF (10 mL) was added dropwise to a solution of LH (0.46 g, 1.0 mmol) in THF (10 mL) at -78 °C with stirring. The reaction mixture was slowly warmed to room temperature and stirred overnight. The solvent was removed in vacuo, and the residue was extracted with hot hexane (ca. C 78.19, H 9.54, N 8.29; found C 78.08, H 9.69, N 8.17 . -0. 27, 0.27 -0.61, 1.47 -0.26, 0.85 -0.47, 0.18 -0.28, 0.64 -0.56, 2.08 -0.68, 1.20 
Synthesis of [CaL 2 (THF) 2 ] (4)
.
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